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(57) Abstract: A process for the production 
of (l-alkenyl)cyclopropanes represented 
by the general formula (2): [wherein R 1 
and R 2 are each independently hydrogen, 
optionally substituted alkyl, optionally 
substituted alkenyl, optionally substituted 
alkynyl, optionally substituted aryl, or 
optionally substituted aralkyl] by bringing 
a (2-formyl-l-alkenyl)cyclopropane 
represented by the general formula (1): 
[wherein R 1 and R 2 are each as defined above] 
into contact with a palladium catalyst. 
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2, 2 -V*?-)]/- 3 - (l -y°u^-)V) ^^uy'unytDV^ym^^Vo^oU (l 

j&^mfcti'T, mmtM^mx^, "t<nwm%fe£.vx\%, mxte* 2, 2-s?*^jv- 
#ut, wi 1 1 i ezm&mtWk cm«\ #^»i#fii 0 ) ^sntus. b 

#WW3fcfltl : J. Chem. Soc. (C), 1 0 7 6 (1 9 7 0) 

-ttebttmsn, 5£ (i) : 




CH=C(CHO)R 2 



(1) 
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(2) : 



,2 



R 1 0 2 C v CH=CHR- 

' X — (2) 




10 5BE«£«rr*;fcfe©*te©JKft 

ST, st (i) Testis (2-*;v$;i/-i-r;i^r=;w ^n^n/^M (OT, 
(2-^;i/5;V-l-T;i/^m;W j/^Dyn;i>M (l) ^H&fB-r^o) towr»i9i 

n-ynkm -iVJuyDVS^ n-y^;i/*> -fV^;^ s ec-^Jli, 
tert-^JH, n-^>^;i/S, ^n^>3=-;j/g, n-^x^>;i^ i^n^^l/ 

20 n-7°D^yl, -fV^nsJ?^^ n-y>^->», -fV7>^>*> te 

r t -7l^~>»7Jl/n^yl; 7x/+y^©7U-M*yS; ^>yJ^yS 

25 wens. 

R 1 T^SnSfi*feSnTViT'fe<fcViT;i/drxVl^E© , 5^, i«07;^xMibTtt, 
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mituz-yu^-jim, 2-y^-jiM, s-y^^jum, 2-^)v-2-y°u^.—)vm, 
2-zs?u ^tt-jvwmommm. 2-10 <DW$m, frwm% l < im^or^^jm 

i/M. xh^yl, n-y'utf^M, -f V7°n^yl, n-:7>^>& -ryy'h^v-^ 
5 t e r t -:/h^>*^<£>7Jl^v* ; y x y ^i/^CDT U-;^^'>* ; 1>*S)Vtt 

SiUTH, m^3-7;^n-2-^n^-;i/*, 3, 3 -V7)V*u- 2 -tAzi^jp 

10 4-^ b^>-2-y°^~)m, 4-7i/^>-2-7r-Jl'i, 4-a;>^;^^> 

- 2 -y*7--)VM, 3 -7x-JP- 2 -yn^:rj«^W 

m^2-y°nb°r:;i/S, 2-7^~)V^ 2-^>^;«, 2 -^>-=p-;i/ 

S> -YV:/n#^>S, n-^h^>S, -fV^h^yS, t e r t-7h^y^©7;^ 

; 7x7^yS^©7'j-jmyS ; ^>^;i/^->s^<DT7>;^;^^^s ; y 

-2-^n;i/& 4-^ h^>-2-y^)m. 4-7x7^y-2-^-m 4- 

^>>?;i/^^- 2 -y*^-)i>sm&mfBnz>o 

r 1 T^^n^g^tiTvaTfeit/iTy 3 ^a^©7-y-;^i:L.-ctt, M 
x.«7xxjvs, t7f;^©Kit6~i ocoyy— jn^tfstis 0 ^tis© 

-YV^n^v^ n-7h4 1 >'I 1 ^VT'h^yS, ter t-7*h^y^©7^ 
; 7x7 =^>X^<£>T 'J — ; ^>^;i/^->X#cDT7>;Wl'^-^^ ; 

-cmm^ntcTv-jmtvTu, «a«4-7j^d7x-;h, 2-^7^71-jn 
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5 m*^i~3©t;w^ (Wtfc£ x^jia 7°nE;i/*)> MSt 

10 X, ^h^^^v 5 ;^ 7i/^>y;H, 2, 3, 5, Q-^h77)V^ru^>-j)V 

2, 3, 5, Q-^VyyMU-4-^)V^>-J)V^ 2, 3, 5, 6-fh77^ 
^-n-4-7^ h^>^>^;^ 2, 3, 5, 6— "rbyy^U-A-* h^^9-JU^> 

ri t ut«> l < mm i~io ©nim l < «m^©r;Wr;«, 

15 ^^7~8©teH^(DT^;wi-«fc^ yvmw^, mmi~3<D7)\<3r)vm, mm 
i§: 1 ~ 3 <D7)vu3ri/m& &umm. 2-3 o^n+^^^j^esssj: o m^n 
s4>&< t fer>i^©i«$ti»t 7 ~ 8 ©7 7ji/^n^tf sft^o ±!m®mm 

i~io ©n$m b < «^©t; wi^o^-cfe^gc i~4 (DmmrDV 

20 r 2 T^^n^g^^tiT^Tfeckv^Tiwi/ScD^^^ mm^oTjp^jmiiL'z^ m 

Xit^jm, x^;i/*> n-ynt°;i/*, -fV7°nlfM, n-^;«> <iVW)\2L 
sec-^JH tert-7 4 fJH, n-^>^;^, ->^n^>^& n-'v^S^P 
X> '>^n^s/;i/S> ^ >f ;^©M 1 ~ 1 0 ©mm %fcmm>\^<wmt<D7 

25 ;*h^>^ xh^>S, n--7°m^>S> -fvyn#^>», n-7>^>S, -iV^b 
t e r t -y"b^>^(D7)Vn^m m^L-<ummm-4(D7Jln^-~ym ; 

>-*;i/^x;]/^ n-7>^->7j;^x;i/^ -rvyh^>^j;i/fc;i/^ tert-/h+ 
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X> ^>^7JI/tnifj^ 2-^b^>x5^;v^ 

mxu\i~)v^ i-y°u^.- jm, l-^-jim, 2-y°u^~)m, 2-y^=um, 

3 - y^^)VMs 2-* ?•))/- 2 - y°u ^- ^-t-jp^o^mWc 2 ~ i 
V7°n^^ n-:/b=^>^ -f yyh^>^ t e r t -^b^>^(DTJVn^>m; 

15 ->#;i^x;j/»£<£>7 U — ;i-^~>^;]/#x:;i/X ; ^>s^:<h^>X^©7 y) wutt^ 

4-y)V*uy^-)Vm. 2-/^V7xXjH, 4-^ 4-7i/ 

20 *.k£3, 3, 3-h'J7Mo-i-7n^xM > 3, 3->?7;V^-D-2-y 0 n^-;i/^ 

4 b^rzs- 2 -y^~)Vm, 4-7x/^>- 2 -7r-JH> 4 -^>^;k<M^>- 2 

-y*^-)m, 2-^xxi;nfx;i/S, 3-7x^-2-70^;^ 3-^h^r^Jl/ 
25 $TO£x=px;i^ l-yntfx^S, 2-7"nb:x;i/^ 2-y^=.jm, 2-^>^~)V 
xh^v'E n-7n^>& -fy7n^>S, n-7h^>S> ^V7>^r^ 
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~y°n^^jp^-jm, -i y yW^>7j;i/fc;i^ n-7°b^>%)l<-$~)m, -f y 
y>^r->A;i/fc;i/Ss t e r t-y>^v-^;^-;pa^oT;i-n^^;^-;i/^; 

4-y h^>y^n;i/^ 4-7i/+y7x-M, 4— ^ h^^;i/#-;pyi-;p^# 

W30L-£ntcT)l/*~)l>ML bTte, -y;i/^-n- a -y°n tfn;i^ 2-y^-)lx. 

;P2k 4-y b=^>- 2 -y^r:;i/S> 4-7x/^-2-7"^;iA 4-^>v ? ;i/ 

io 3-^>- 2 -y^-;i/«, 4 -y h^~>*;i/^-;i/- 2 -^w^WSW. 

^.^7x-jh, ^-y^;i/»©^*^6~i ooru— ^i^wtfsns. sat, irne.® 
ru-;iiit 7^*^n©/\D^>jif ; n-yntr;^ -ryy° 

nHJH, n-^;i«, -fyy^;i/*, sec-7*fm tert-^Jl^ n-^> 
^>^7Jl/tDIfJ«, 2-^h^>X5 L ;P®, 2-Xh^>IfJl4 2-y 

x y ^>x5P;i/^ 2 -^>yj^^yi?;H, 2-y h^^^^^-ji/x^H^cft 

X, n-7*h^>& ^77>^vS, t e r t -yh^S/^®7jV3+yS; ^ h^rv-* 

n-7*h+y*MxjH, -Y y y b*z/ft)ltf=.r i/g, t e r t -r/h^>#;i/fc 
J^07;V3^^;i/*-J^; 7xy^y^07U-;^^l; 7x/^>*J^- 

25 < , •fr&%>W&&vm&&tlft7 U UT^ M A«4 - 7MD7 crx;^ 2-y 
^7i-JH 4-^h^77xXJH, 4-7x/^>7x~;H, 4-yh^>7j;l^ 

7*nt;;^ -Yyy°Dtf;«, n-y^;i^ -ryy^;«> s ec-7*fM, tert- 
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f^VSk n-^>^;i/&, z/pU^y^JV&s n-^vH^l^k zspn^isJVik 
;V2k 2-:7;ktnx~p;t^, ^>^7Mdx?M, 2 h^x^S, 
yifJH 2-7ac/^'>x^;i/*, 2 -^>^;i/^->x^;i/», 2-^ b4^>#;v#x 
;i/x^;i/^oa^$nT!/iTfej;^r;w«i, m^xzji/S, ^gvi^k 4-7 

5 MD7IXJH, 2-/^7x-M 4-^h+y7xZJH 4-7x/+j/7xX 

4-* h^S/^^x^yxx^S^cDB^tiT^TfecfcViyu-^Si^S^^ 
swiE, 7x^;i^) Sfctt, 7y*s?, Kiti~3©7Mj« (Wtfcf, 

STM^$nfe^*ic 7—8 ©77MM^feti§. jywtfy^x 09*.fcM>swak 

^a:^;^, ;Wt/^>>?;i/S, *b3r>"<.>zJ)m, 7i/^y^>^|, 2, 3, 5, 
Q-^V^Mu^>zy)Vm, 2, 3, 5, 6 -fV^y^-tU-A-^^y-J)^ 
15 2, 3, 5, Q-^Y^y)V^TU-A-^Y^^>V)V^ 2, 3, 5, 6-5^^:7.;^ 

£?£b^R 2 £bT«, 

feU<f«®«l~7©7MJ«, ^*^3~5©r;i/^rx;v 

Hfc *> b < ^JKOj^fifc 1~7 <D7)V*)V&s 

y 7iXM%L<tt^i|: 1-3 <Z)T;l/ZI^r^TrgM§tlfeK^ 3 — 5 CD 

y;i^rx;k ^«fct^7 y 7ixjiit) b < tttfgfcgc 1-3 <D7J\su*S/&nm&i&ti 

fcmmwt 3-5 ©r;^x;i/»^tf sn«. 

25 ±8B (2-*;i/$;i/-i-T;^x;W ^nT'nAMb^i (l) tecfewr, R 2 ^>K* 

JK^&^^l^T&SflS^ttjW, Journal of the Chemical Society, Perkin 
Transactions 1, (1974), (21), 2470-4, Pesticide Science (1986), 17(6), 621-30, CAS No. 
100520-73-8, EP33259, Pesticide Science (1986), 17(6), 621-30, Proc. Japan 
Acad. (1956), 32 353-5, *5«fctfCAS No.93807-76-2fo£fcM^SftW5. 
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(2-fr)\s^)l-l-T)l5-~)V) y^D7°n/\'M^ (1) fc^Vi-C, RWTkmffitt 

m (i) «, ^^b^Krra&s. 
5 2, 2-i^<5P;i/-3- (2-^$;i/-i-yo^-;W ^n:/oA>#;i^>gt 2, 

2 3 - (2 -afyP^- 1 -7°U^-)V) is?7Uy°U/^>t))^>M*?-M 2, 

2 -P^)V- 3 - (2-ft)VS.)V- 1 -7°U^-)ld $/^D7"nA°>^M>iX?Jk 2, 

2-i^Wl/-3- (2-zK;i/3;i/- 1 -7°n^-ji/) i/yuy°u/^>jjji>tf>mn-y°n¥ 
;k 2, 2->>>w-3- (2-^;i/5;i—i-^n^-;i/) ^9uy°un>t!)V^>m^ 
10 v:/nt!;k 2, 2-^^-3- (2—fc)Vs.)V- 1 -y°u^-)V) isyuy°unyft)V 

^>tn-7^JK 2, 2-^^-3- (2 -*;]/$;k- 1 -y°a^~)V) */>7W?ur\ 

>*M>Kv^, 2, 2-^^;i/-3- (2 1 -7°n^-;i/) v^n 

7n/^M>ttert-^JK 2, 2-^W-3- (2-*JV5JV-l-7°n^ 
— ;w ^n7°nA 0 >*;^>m (2-y°u^~M, 2, 2-i?*^)P-3- 
15 )V-i-y°u^^-)V) S/&u7ur\>ij)V#i4k. (2-r7°ptf-;i/), 2, 2-^^-3 

- (2-*M;V-l-7°D^-;i/) y7D7°n/^*M>t7x^k 2, 2-^5 t ;i/ 

-3- (2-M$;i/-l-7°n^;W y/7n7n/\'>^M>f (l-±y^)l), 2, 

2, 2-^^;i/-3- (2 - 1 -yn^-ji/) y^o7o;i>*M>t (3- 

20 7x;4 : y^>^;W, 2, 2-v^^;i/-3- (2-W5;i/-i-7°n^:;i/) y^n7 

D/^>AM>t (2, 3, 5, 6-f h77MD^>5?JW, 2, 2-^5^-3- (2 

-*^5J>-i-^ntyW ^n^>*M>R (2, 3, 5, s-j-Yyy^u 
-4-*^)V^>i?)V), 2, 2-v^)V-z- (2 -7^;i/5;i/- 1 -yn^z:;]/) ~>^n 

7°nA°>*;i/7^>^ (2, 3, 5, 6-rh77Ma-4-^h+y^>7jW, 2, 2- 
25 >^9Ml/-3- (2 1 -:7°n^-;W y^n7n/\ s >^M>i (2, 3, 5, 

2, 2 -5?* 5^- 3- (2 -7}n;1/5;p- i -^\=Hr~;i/) ^Dyn/\ o >*;^>M^ 2, 
2 -sJpww- 3 - (2-xK;i/^;i/- 1 y^D7D/\ t >*ji/#>i^^k 2, 

2 -i?*<?)i,- 3 - (2 -af?;i/5;u- 1 -'v^-ferJW ~>;7 d^d/^AM^x^K 
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2, 2->^WP-3- (2-^;i/5;i/-3, 3, 3-hiJ7Mn-l-^ntyW ^ 

nyn/\°>#;i^>i^ 2, 2-^^-3- (2-*;k=uk-3, 3, 3-hU7Mn 
-i-7°n^z;i/) ->^n:/°D/\°>;*j;i/#>i?^;k 2, 2->^Wk-3- (2-/kn/5 
;v-3, 3, 3-hU^;i/^-n-i-^°n^-;i/) ^^n^n/^ij^^li^k 
5 2, 2-^^;i/-3- (2-xM/$;v-i, 3-^-th^xn;!/) ->^n:/D/\°>#;^> 
m> 2, 2-v^;k-3- (2-*;kS;P-l, 3-^vH^xx;p) y^n7°n/\'>^k 
#>m^^;k 2, 2-^^;V-3- (2-^;i/$;|/-l, 3 -^+J-^Xx;0 y^7D7 

n/\°>#;k^>Mx^;k 
2, 2->?^^;i/-3- (2-/}s;^;P- 1-^»-3— fx;w y^D7°DA°>*M 
10 >m, 2, 2-^^;p-3- (2-7js;^;i/-i-^»-3— <x;w iy^uy'uny^ 

)l^>m^M 2, 2-i?*9-)V-3- (2-fc)V^)l-l-7^>-3-^=.)l) is?U 

yn/N°>7^;^>mx^;k 

2 , 2 -*?**?)V- 3 - (2 2-7i-j|/Xf-JW >^ U7°U/^>t))]stf>m. 

2, 2-z?^)l/-3- (2 -*J^^- 2 -7x^;Hr-JW y^07°0/^>*J^>l 
15 ;Wk 2, 2-i>^W-3- (2-*;k5;i/-2-7xx;kXT"X;W y^n7°nA°>* 

;k^>^x^;k 

2, 2-^^;i/-3- (2-^;P5;i/-3-^xx;i/-i-yo^x;W s//7n:7 0 n/\ 0 ># 
;k#>it 2, 2->>^^;i/-3- (2-^;i/5;i/-3-^xn;p-i-^n^-;i/) >^n 

;7*nA 0 >;*/;k^>M>^;k 2, 2-^^;i/-3- (2-^5Jk3-7xnJkl-7° 

20 o^x;w ->^nyD/\°>^;k^>mx^;i^^tfe)ti«> 0 

(2-^5^-i-T;Hrx;i/) z/?u7°nn>i\&m (1) ^©y^n7 

25 ( 2 -^;ks;p- 1 -r;k^rx;w is? uy a un>\Y&m ( 1 ) omm^h lt»# 

7L\£s J. Chem. Soc. (C), 1 0 7 6 (1 9 7 0) #I„) V^T 
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R 1 0 2 C 



CHO 




(3) 



mt&o) (4) : 



<5£tK R 2 «_hSB<i:|Bj— (DMVt&m-o) 

ism*. ymzummmm^mthx^v^K 

10 Jtol^l^nr/n/^MfeS* (3) t7JVftF{^!| (4) toKfcteu as, 

*;i/5JVi/^nyn/\M^ti (3) tbxa 2-i^^;i/-3-3js;k$;k> 
^D7°n/\°>*;!/^>m, 2, 2-> ? ^^;i/-3-*;V5;i/v-^ny°nA°>^;i/^>m^^;k 
2, 2 -^^l-- 3 -*;i/5Jk>^nyn/^>*M>tx5 1 ;k 2, 2--J^)V-3- 
15 ^l/5^>i'D^D/ , ?>*M>tn-7 , nt:;k 2, 2-y^fJl/-3-*MJPy^07° 

D/\ 0 >#;i^>gKv:/ntf;k 2, 2-^pWl/- 3 -*;k$;k>:7 n7"nA->^j^>i 

n-y^;k 2, 2 - ^^P- 3 - JW^^D^n/^^^y^K 2, 2 
-y^?^- 3 -^PSjky^n^n/^^M^ t e r t 2, 2->*^;i/- 

3-*;i/5;w^n^n/t>*;w?>K {2 -y°u^-)V) , 2, 2--J^)V-z-^)V^ 

20 ;k>^u7°nA>*M>i (2-^°nt°-;i/), 2, 2-^^;i/-3-*;i/5;kv^ny 
n^>*;w5>l7i^U 2, 2-V^)V-3—^)V5.)V^^uzfu^yts)V^>m (1 
-^^W, 2, 2 -7^f 3 -*JP5 Jl/y ^ n7°n/\°>*M>t (2-^-75^;i/), 
2, 2 - JV- 3 -^VS^y^ D7°n/\>*Jl/#>i^>yJk 2, 2-^^-3 
-^;P5;k>^7DyD/\°>*;^>m (3-7i/^M>7JW> 2, 2-^^-3- 

25 ^Mj^n^D/^AM^ (2, 3, 5, Q-^h^yMu^y-JM, 2, 2- 
y'^fJl/- 3 -*Jl/5Jk>^D7D/\°>*M>t (2, 3, 5, 6 -T-h^^kfrn- 4 - 



5 




(4) 
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*?-)W*>5?)V), 2, 2-^^-3-^;i/5;^>/7D7°n/\°>*;^>m (2, 3, 5, 
6 -f h77MD- 4 h^^>^W, 2, 2 -*?*<?)V- 3 -•fc)]/S.)V5/i?u7u 
n>ijJVtf>8L (2, 3, 5, 6-^h^:7;kJ-n-4-^ h^k^^ko^k <SsWWT 

7;VfkHb^i| (4) £LTfck MS-fcTT-fe Y?)Vt\l H, 7°n/\'t-JK ;K 

10 :W — ;k 3, 3, 3-hU7Mo7n/^ — ;k 3-* b^iyy'uA-T- ;k 7x-Jl/ 
T-fehT;i/^bF, 3-7xZ^7n/1tHk h^kX- 3 -^-fe^— ;k h^>X-4 

-7x-jk3-7ft-;K 3-t/^— ;k 3-^k^k> — ;k 4-^>^^ — ;k 4- 
7x-;v- 3 -7/^-;p^we»n^o 

(4) ©Ifflit 7}s;i/5;i->^n-7 0 n/\ 0 M^t; (3) MUX, 
15 0. 7~5 ; E;i/^©ffiH7r@^ii-i±sn§^\ ffSL<«i~2^;WBM®$BH"r&£o 

*»fB»; tfnU^X tf^«kk>> tJWJX ^^;kT5X yx?Jl/7$>^®21 
75>;n-7?JI/7Sk n-^W5k m»J liR7$> ; fcSWiStf Stl 
20 1 iSfctt2!75 MbtWW^ U< > £SW£k<tek°nU^k£fc«t: 

ttiitt*^^bTVsT'b«fcVi. iScffflllt *M;vy^n7D/\'>M (3) fc**b 

t, 0. 0 5~i^)moffim^mm r M&Bnz>fi\ #?%.v<uo. i~o. 5^ 

12:5&g>fcu »<W?rFfc^KrrSJli: , bT?^S. ilO±^^#$i±««, Sfo 7/k> 
^FHfnlli«^;k^>m ; v>^;^> MWk, U >^ot Fn^k#;k^>m ; 3, 3 
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-^?j^Q7 P nA>-l, 2-i?ft)l^>m., 3- (^h^y^j^W -2, 2- 

MtTO. 0 l~2^:;WSTr*t), #?£b<«> 0. 0 5~l^;WSfIJtT££o 

^$;k>^n:/n/\°Mb^ (3) i7;vftHfb^ (4) to^l 

ttm Wtfck 7k; hJHX 4->k>\ ^v-^l/X ^nn^>-if>^©^#^M^7K 
10 mmm ;^>?>, ^\W>, ^.y^ >> ^ ^ x v-i? n^^it>^©flgi»M^'ft:7j<*M ; 

^o;\n^Mt;Jig«^b7j<*W ; T-fe h x h U ;k ^>v*x b U )Vm<o- h U ;« ; ^ 
x^;i/x— r-;k Th7tHn77 >^©x-fJI/« ; ^ ^ J x^ y -;k V 7° n 

15 2ffi^±©W^M-a-bTffiViTfeJ;V^ ^75^W<^Mg«#(cMI5S$n^;V^^ 7fr;t^ 
;k>77nyn/\°Mb^ (3) CML/T, iI3?0. 5~l0im £?£b<tel~5M:{g 

M^Uggte, 2 0-1 2 0 0 C<Z)ftHT? D > b < « 0 ~ 7 0 ^^©ffifflTSSo 

20 . SM^i: J: 0 WI«$tfcS^f 7JlatNb^ft (4) £mw<££;W 
£bU 0 ^<Z)±Jl=S\ 7;krkFft^ (4) tt, •eoMJHVv-C'fe.k^U JhfBS£«» 
mbTfflVvrfecfcV^ Til/xbF'fb^ (4) OTItlRfP^-b $f^b<«3B#P H m±/0Ht 

25 % (4) ^m^HU^^iTOtB'&bT^^^t^W^bVi,, 

Hi^m SiSWtbT> mtfh^xx v^n^ltx ^r/77nn^>if>^o 

7jci:»b^ViM^t/^c^tt, SJ^^cta^bfc7K^»J:t91X0^< ^t^i 
<0 ; M^-^T-fe hx h U ;k ^ ^ y -)Vg<D7k£.m vrt&mmm^TcM&U. JBfitl:: «k 0 tK 
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^7?#-5 0 #e»nfc (2 1-7)15--)V) s y$uy°uny\t&m (1) £^tr* 

^r-;i/) y^7D7'n/^M (1) )3^;^-jWb^^bTfeJ:v^ 
(2-j}n;V5;1/-i-t;^-;I/) s/^D7°nA'M^ft (D te, mM®, #^A^ 

io ^^ife-e^Sc 

(2-^;P5;i/-i-T;i/^;i/) ^^nyn/^M^ (i) o®tc^^T, M*4ib 

ytms'mz (2-*)vs.)i<-i-T)V5--)V) ^t>u-7°u/\>iktxm u) ^nensc 

15 mk£i±z>zt\z&r), (2) -r^£ti£ (l -y;Hr-;i/) ^n7o/t>ft^l (OT, 
a-7)\>5-~)\d e/7o7'o/\°>^i (2) £m£fE-r£o) ^#^Ji^*;^-;wb^^ 

A°7^AiiibTlt jfeSA^^A ; fh7^PX (hU7x^*X7^» A^i? 
<^A (0), hUX (hiJ^7n^S/MX7^» A^>^A (0), EX (^>7'Jr 

20 >T-feh» A^^A (0) ^©Offi<DA^i^A£i# ; EX (hU7x-M77^» 
At^<7A (II) -77n'JK Ex (hU^n^v^l/^XX^V) A^^A (II) 
^D»J H, EX (^>v^hU;i/) A^v^A (II) ^D'JF, EX (T-kh^hU;W 
A^i^7A (I I)^7D'J P> ^OO (1, 5— >^n^^>?X» A^S^>A (II), 
[1, 1' -EX (^Xai—^XX^/) 7iOt>] A^v^A (I I) v^nUF, A 

25 ^^A (II) T-fe^PTir hi— ht&D2ffi<D/UW&tgfc I IlflSA^S^A (II), 
hU7MDgMA7^A (ID, tfcfbA^tfA (ID, SiimA^^A (II), 3 
>>fbA^S^7A (II) #<D— fl5<©A5^<7Ai&; A^v^A/*— A^i^A/v'U 

a^s^a/^u*, a^^a/t;^^-, mma^s^a (i i) /:>u# 



WO 2005/090280 PCT/JP2005/005614 

14 

-tiVVSJV- 1 -TJlir-Jl) ^n^>M(l) CTbTS^tO. 01-1 0^1/% 

(2 -aWI/^- 1 -t;v^t— ;w xynyn/^xft^tj (1) ojtt^w^wbRjSKk 

M^MtlTH ^Xt?X Wkxx 3^>XX ;*X^XX X*X ynn^xtfy 

^>m<Dmmmm^Kmmm; ^±>^ ^y-x-x ^-y^x tHtx ^w-tx y 

y a^-fe > % ~>/7 n F^-fe X^©?FM PltJife^'fteK^W ; IMxfjK ^-y y >^x^ 
7icmW ; T-fe h - h u;K ^X/x: h u;i^o- h lUWftHE ; t e r t -y^J/pWkx- 

5 - y >^©y h >« ; & u < «^«^M^^n^ 0 i bT 

te^tefWI&fct&vtfft (2-*;k$;i/-i-y;iyrx;i/) wu-funyft&m (D f^t 

15 o . 5 ~ i o o mmm, ifti<tti~io aafftgarr 

SJfSMtt, 0-2 5 OtTT&tK £f£b<«l 0 0-1 8 O'CggfrabS. ^SB$ 

MjiMtioTias^ a^3~3oi^iBtgarr»s. 

ffv\ /\ 0 ^~x^AW^P^-r^^<hfcj;D, (i-7;Hrx;i/) */9U"7un>tt&m (2) 
W3*<z>Jg?g£»«. £ ^t«<, f»snfc ( l -y;iyrx;i/) ^n7°nA>^(2) 

Ki/Twens (i-y;i/yx;w xynyn/ixb-^ (2) tutit 09*1*2, 2 
yy^;v-3- (i-yo^njw yynyn/\°>*;^>m, 2, 2-xwp-3- (1 
-7°d^-jW xynyp/\°y*;^>m^^;k 2, 2-yy^;i/-3- (i-yn^x;W 
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i/^n^nA>*;^>ix^k 2, 2--J^)V-3- (i-y°u^)V) is&u-fun 
>AM>ln-^nlf^ 2, 2-^^-3- (l-^n^-;i/) ->^n7°n/\°>*^ 

2 , 2 -~J^)V- 3 - ( l -y"n^s-;i/) ^d^o/i^j^^ y^;k 
5 2, 2-^=P;i/-3- (l-^D^) y^n7°n/\°>AM>St e r t-^;k 2, 
2-^^-3- (l-y°n^r:;i/) ^nyn/^AM>t (2-y°u^-)U), 2, 
2-i>^wi/-3- (i-7°n^-;w e/^Dyn/^>*M>s (2-7°ntfn;i/), 2, 

2- ^g^;i/-3- (i-7°n^-ji/) i/^n7°n/^*M>i7i^K 2, 
;V-3- (i-^n^n;W S/^n^>AM>R U-rKWW, 2, 2-$^WJ/ 

10 -3- (i-7d^jW j/^nyn/i^M^ (2-^-y^;W, 2, 2-^^- 

3- (i-7n^-;w ^n^>AM>#^^, 2, 2-^^;i/-3- (l- 
7°n^-jW e/^n-7°n/\°>*;i/^>M (3-^^y^^>^;W, 2, 2--J^)V-3 

- (l-7°U^~)\d is2U7°un>f})V^>m.(2, 3, 5, 6-7=-h^^;i/^-D^>^;i/), 
2, 2->^WV-3- (i-7°n^-;i/) ->^Dyp/\°>^;i/#>m (2, 3, 5, 6— 5=- 
15 V^y)V^T-A-^)V^>-J)V), 2, 2-v;WV-3- (l-^D^~;i/) ^D7°n 
A°>*;i/^>m (2, 3, 5, Q-^-V^y)V^T-A-^h^^y-J)V), 2, 2--J^ 
;i/-3- (l-y'u^-)W -yyuy"u/^yft)]/^ym (2, 3, 5, 6 -y L b^y)V^r-4 

2, 2-V^)\/-Z- (l-^irn;!/) y^D7°DA'>*M>E 2, 2-v 5 ^^- 
20 3- y^nT'n/^AM^^k 2, 2— SWVV-S- 

2, 2-^^;l/-3- (3, 3, 3-hU^;^n-l-7°D^-;W >'7D7 4 DA°>*JV 

#>m, 2, 2-i?*7-)V-3- (3, 3, 3-hVy)Utu-l-yu^zjV) z/?uy°u 
n>iJ)V^>m^)V, 2, 2--J^)V-3- (3, 3, 3-hU7Mn-l-7n^s- 

25 )V) yyuy"u;^yft)V^ym^)Vs 

2, 2--j^)V-3- (l, 3-^it^x— )V) yy uy°u ny ft )V^>Wt, 2, 2--J 
^)V-3- (1, s-^itv'x-;!/) v^ayn/\°>^;i/#>m^^k 2, 2-s>\*^p 
)V-3- (1, 3-^vH^x-;W y7n7n/^>^jV^>ixfjk 
2, 2-^5^-3- (l-y^y-3-^-)V) y7n7n/\">^M>E 2, 2- 
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(l-7»-3— - t=L)V) y^n7°n/\°>^;^>t^f;k 2, 
3 - ( i -y^y- 3 — fx;W n^DA^^^^im 

2, 2-^^-3- (2-7i-JVXf-JW ^oyn/1>*M>«, 2, 2-^ 
(2-7i^;Ht-JW J/^n^^M^^k 2, 2->^Wl/- 
5 3- (2-^xrz;i/X5 : -— ;W ->i7n^°D/N°>^;^>^x^;k 

2, 2->>pWI/-3- (3-7x^-l-7°n^;l/) i/^D^O/t^J^^ 2, 
2 --J^)V- 3 - (3-7X-JI/- 1 -7°D^W e/^n^D/\°>*;i/^>^^^Jk 2, 
2->bWI/-3- (3-7x-^-1-7°D^JV) >>^7 d^P/^AJ^^X^^ 

z/yufunyik-sm (2) fim^nz* 




20 2, 2-^^;i/-3-^;V5;i/-v-^n^ 0 n/\ 0 >^;v#>^^;i/(Dh;i/x>?§|^4 4 l. 
9 g (^S: 3 0. 5M&%) tCtfnU> ? >9. 6 g&<k^8 0%»1 0. 8 g^P^c^ 
yn/^t- 7. 4 g£F«5 5tTl OB#F^HtTliSTUfcc P^STC 1 RM£M£> £ 
^bfcTK^W^SU M)I£7j<4 2gT3|Hl»> «U &VVT1 0fi»%^^hU 

25 i o o g &m&mETT?w&8i<mmmi(D 2 2 -^>^j--~ji&m£vrz.m, 
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U>1 0 0 g£iJnA«BETT**6U 2, 2-^^-3- [(IE) -2-^5^-1 
-7°d^;H n 7"n/^*J^>H^^l/^Wy l/>iS l 8 3.2 g£#fc. ^ 

18 5. 7S«%, J|X*9 3%T$.ofeo 
5 »$]2 




5M%A°9^A/^— (5 0a*%"^7jcS) 2. 40gt+yl/>3 6gi» 
U 1 4 0°C^#^U ^^(ciOTK^Itebfco _ 3*36Wl*C»S*Ufc2, 2 

-i^W-3- [(IE) -2-*;i^;i/-i-7/n^-;w y^n7°n/i>^M>^ 
?JV®^>V>gt (M: 8 5. 7Sfi%) 2 6. 8 g £^>l/>6 g^P^., 1 5 OT^ 

io t#iu inmate 1 4B#r^p^M^ufc„ ^» a^^a/#-#>£M^£dji3i9 

Kfc*, JMKflB»*^V'>T!»^-r4Jli:fcJ;D, 2, 2-^^)V- 3- (1-^D^ 
Mfi%> «$9 6%, 9 8%, rE^OZ/E=9 7/3T^fe. 

15 «$|3 

2, 2-^^-3- [(IE) -2-*;i/5;i/- l -y°n^s-;i/] >^n:7°c2A>;*7;i/ 

A^'y'A (0) £0. 0 3 3 gte, 1 8 Ot:[C#flU IUS^T9. 5B#W#Lfc«h^ 
3, 2, 2-^^;i/-3- (l-7°n^-;i/) y7D7°n/\">*M>t^^0. 24g 
20 £^tf«£#fc 0 JR* 56%, teffc* 7 3%, —ffi^© Z/E=9 6/4T^fc, 

2, 2->vWi/-3- [(ie) -2-7}n;w5;1/-i-7/d^;W yi7D7°n;i>^;p 

#>^^5^;i/ 0 . 2 0 g S^V^+hx* > 2 . 0 g fcMU h U X h U n^5/;i/7jKX^ 
25 ^>A^>?^7A (0) §0. 0 0 7gM, 1 8 Ot;i:#IU IwjagTT 1 1 R#F H »£L;t<h 
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£3> 2, 2->^tgvi/-3- (l-yn^-;w ~>i7n7 o n/\ o >^;i/^>^^0. 10 
«S#U 5 

5 2, 2->>>wi— 3- [(IE) -2-^;i/5;i/-i -^D^-;W ->£7n:/nA 0 >;fr;i/ 
#>m^^;i/0. 2 0 g£^vWFHr>2. Ogtifu H^a^v>7a (I I) so. o 

2 1 znwx, 1 8 ot:^#fiu iwimti lmmtmisfctziz, 2, 2-^5^-3- 

( 1 -7°D^;W ^^n^DA-^M^fJV 0 . 1 4 g ^t?^^#fe 0 JR* 8 2 %> 
fBflSfc 9 1%, rl,^0 Z /E = 9 4 / 6 Tfeo 7to 

10 

H»I6 

2, 2-^p<^;i/-3- [(IE) -2-*MJk-l-^n^-jW y?u~Jun>t>)\, 
^>HpW1/0. 2 1g^frt>2. OgHIiSU 16. 6mm%BWi^7i?y& (I 
I) /~>U#£0. 0 6 6 giO^, 1 8 0°Cfc#MU IMTt:1. 5mmWtWlstztZ.%, 
15 2, 2-^^-3- (l-y°n^-;i/) ^n^°nA o >^;^>m^^;i/0. I6g§t 

MM 7 

2, 2-s^Wl/-3- [(IE) -2-^;i/5;i/-i-7°n^-;H v£7D7/nA>#;i/ 

20 #>m^^;i/o. 2 1 g^^it^-fe>2. ogi;«u 5ma%A°^^A/T;^« 

0. 10g3)n;L 16 0°C^#-ME, |WRa!tT6. 5fl#r»l»Efc<h£3, 2, 2-S^Wl/ 
-3- (i-7°n^;W ^p^°nA>^;i/^>m^^;i/0. l 6 g^gS^ifc. JK 
$8 9%> l«9 9%, -M|g^©Z/E=9 5/5-Tr$)-Dfe 0 

25 «M8 

2, 2-^^;i/-3- [(ie) -2-^;^;!/-i-7/n^-;i/| -yfu-funytDV 
o. 0 5 7 gM, i6o°ct#Mu »?i imrmiwvfctz^ 2, 

-3- {1-?°U^-)V) ^P7°nA>*M>1^^0. 15g^ttfit^#fc 0 iR 
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2, 2—5^5^-3- [(IE) -2-*;i/$^-i-yn^-;i/] ^n-7°n/\°>^;i/ 
5 #>^^;i/0. 2 1 g£^\=Ht^>2. 0gt:iHU 5li%A7m/M>(5 

0li%t7KS) so. n gin*., i8 0C3re#su l«IMJtT7. 5fOTt#bfc£;i 

5> 2, 2-^^;i/-3- y^n7°n/\°>AJl/#>l/f;W. 14g 

io mmm i o 



2, 2-^^;i/-3-*;V5;i/-->^nynA°>^;i/#>^^;i/i o. 4g (^S: 9 
8. 7M%) l:WPx>llg, lfnU> J >0. 7lgtSH0. 6 2g»fcE 3- 
7i-JI/^D/^ — ;H 1. 2gih^X>2 1 g£©i!-&|§$e&ftM5 5W6f^reS^7T 

15 imu i o m&%m&- b u ^atk^ i o g -e i ihj», asfcufctk #e.nfew 

If > : x-5^= 1 0 : 2) ^DMSS-T^U SlW^utHJ;^ 2, 2-S^WI/ 
-3- [(IE) -3-7x^-2-^5)1/- l -yn^-;W s/^pynA" >*;i/#> 

ws^m^ i i . 2 g *s» n^o iti»s«, v ^m%^m tvx2, 6 - 

20 - t e r t - p - ^7 5 m g SSstJP LT» LTfco 

2, 2->>>Wl/-3- [(IE) - 3 - 7xX)V- 2 -*)V5)V- 1 -7°n^)W ~>^n 
ttrt>%)ltf>m*^)WM8£ : 9 7 . 3 % 
W : 6 1 % 

'H-NMR (3 0 0 MHz, CDC 1 3 ) 5 1. 2 3 (s, 3H), 1. 2 4 (s, 3H), 1. 
25 8 6 (d, J = 5. 2Hz, 1H), 2. 48 (dd, J = 5. 2, 10. 2Hz, 1H), 3. 




,CHO 



WO 2005/090280 PCT/JP2005/005614 

20 

66 (d, J = 14. 5Hz, 1H), 3. 69 (s, 3H), 3. 78 (d, J = 14. 5H 
z, 1H), 6. 23 (d, J = 10. 2Hz, 1H), 7. 13-7. 27 (m, 5H), 9. 
41 (s, 1 H) 

13 C-NMR (75. 4MHz, CDC1 3 ) 6 2 0. 3, 2 2. 3, 2 9. 8, 3 1. 2, 
5 3 3. 3, 3 7. 1, 5 1. 9, 1 2 6. 1, 1 2 8. 4, 1 2 8. 5, 1 3 9. 2, 1 44. 

1, 152. 9, 171. 0, 19 3. 4 

mmmi 1 

CHO 

Me0 2 C^=<_ ph ^MeO 2 C^=^ ph 

5M-M%A^> 5 ^A/^— ^> (5 QmMX^^a) 0. 8 2gi*y^>l 1 gt$H^ 

10 u 14 o-c^nsu ^mmMz.&r >7 ^&mk\^rc<, mmmi 0Ti#e»nfc2, 

2->^r^;i/-3- [(ie) -3-^^-;i/-2-*;V5;v-i-7°n^-;i/] ^D^n 

A°>^;^>m^^;i/5. Olg CMS9 7. 3%) 1 5 0tSl!#fiL, [WlfiJtT 

trJ:D, ttM#^4. 6 9 g£#fc 0 ^>U*^r;i/^^A (^\W> : IHtX^=l 0 0:3) 
15 iz^vmwtr&Z-tlz^K), 2, 2--J^)V-Z- (3-^xn;i/-i-7°n^-;w ->/7 
d :/n/\° >#;]/^ >Wt* ^)V%^t$m$m 3 . 6 3 g £#fc 0 

2, 2-e^Wl/-3- (3-yx-;i/-i-y°n^;W v^ny°DA°>*;^>^^ 

<£>M® : 7 8 . 2% 
W : 6 5 % 

20 1 H— NMR (3 0 0MHz, CDC1 3 ) 61. 16 (s, 3H), 1. 28 (s, 3H), 1. 
53 (d, J = 5. 4Hz, 1H) 2. 24-2. 2 9 (m, 1H), 3. 49 (d, J = 7. 
4Hz, 2H), 3. 68 (s, 3H), 5. 2 0-5. 2 7 (m, 1H), 5. 67-5. 7 
6 (m, 1H), 7. 16-7. 3 3 (m, 5H) 

13 C-NMR (75. 5MHz, CDC 1 3 ) 5 2 0. 4, 2 2. 2, 2 8. 8, 3 1. 7, 
25 34. 1, 3 5. 0, 5 1. 6, 1 2 6. 0, 1 2 7. 3, 1 2 8. 4, 1 2 8. 5, 1 3 1. 
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3, 14 0. 7, 1 7 2. 6 



mmm 1 2 



< 



.CHO 



Me0 2 C 




CHO 



Me0 2 C. 




5 2, 2--J^)V-3-^)V5.)V-^^uy°unytS)V^>m^)Vl 0. 8g (tl: 9 
6. 9Mfi%) (Ch;i/X>12g, lfnU^>0. 7 2g«0. 6 2 g^P^m ^ 

8 . 69gt h;px> 1 7 g toi»§« 5 5 tre 6 R#»tt-aiTT bfe 0 iwj 
-eio h u ^atKM iogTi m»> #5n&fii$» 

10 2 0. 1 g £#fc 0 U #^r># 7 A (^it> : x-5=- 

jp=io : 1) iz^vmmv, 'iimmmT&z&z^v), 2, 2-^^-3- c(ie) 

- 2 -*c;i/^;i^- 1 -^iz-;W ny°n/\°>^;^>m^^^^^«t3 1 4. lg 
£r#fc 0 M^ia«> v^tifeS^JiU-r2, t e r t -y^;i/-p-^ 

m 5 m g gr^P bTHiS Ufe 0 

15 2, 2-^^;i/-3- [(ie) -2-/M/$;v- i-^\=Hrx;i/] S/^n-7°nA°>#;i/# 

>m^)l<DfflM : 9 8. 1 % 



JR^s : 8 7 % 

1 H-NMR (3 0 0Hz, CDC1 3 ) <5 0. 8 8-0. 9 3 (m, 3H), 1. 24-1. 
4 3 (m, 4H), 1. 28 (s, 3H), 1. 3 5 (s, 3H), 1. 8 6 (d, J = 5. 2H 
20 z, 1H), 2. 3 0-2. 42 (m, 3H), 3. 72 (s, 3H), 6. 11 (d, J = l 
0. 1Hz, 1H), 9. 33 (s, 1H) 

13 C-NMR (75. 4MHz, CDC 1 3 ) 0 1 3. 9, 2 0. 4, 2 2. 4, 2 3. 8, 
3 0. 9, 3 1. 0, 3 3. 0, 3 6. 9, 5 1. 9, 1 4 5. 5, 1 5 1. 7, 1 7 1. 3, 
19 3.9 
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mmmi 3 



PCT/JP2005/005614 




,CHO 



Me0 2 C 



Me0 2 C, 




Bu 



5ii%/^^'>A/*^> (5 omm%^Md 0. 9 2gi^>llgi^ 

5 z-v^h— 3- [(IE) -2-^;v5;v-i-^-fen;i/] ->^n:/p/\°>#;]/7p>m 

^9=-;i/5. 04 g 1%) §*P^ 1 5 0°CST#?ab> IHSJ^T-3 0B#TOi« 

^4. 3 2 g^#fco y'J^yj^7A (^1t> : X— r)V= 10 0:1) \z£VmWr%> 
Z.Hz£Q, 2, 2--J^)l-Z- (1 -^-fe— ;W i/i7nyn/^>^M>i/fj^ 
10 ^M»3. 6 8g$#fc„ 

2 , 2 3 - ( l n^°nA°>^;i/#>m^^;KDM^ : 90. 

8% 

JR* : 7 7 % 

1 H — NMR (2 7 0MHz, CDC 1 3 ) <5 0. 8 6-0. 9 3 (m, 3H), 1. 14 (s, 
15 3H) 1. 24-1. 39 (m, 4H), 1. 45 (d, J = 5. 3Hz, 1H), 2. 09- 
2. 17 (m, 3H), 3. 68 (s, 3H), 5. 05-5. 13 (m, 1H), 5. 46- 
5. 5 6 (m, 1H) 

13 C-NMR (67. 8MHz, CDC 1 3 ) (5 1 3. 9, 2 0. 3, 2 2. 1, 2 2. 2, 
2 7. 4, 28. 6, 3 1. 7, 3 1. 9, 3 4. 9, 5 1. 4, 1 2 6. 1, 1 3 3. 1, 
20 1 7 2.7 
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2, 2 - ^^fj^ 3 -^^Jlz-y^nyoA^M^fJH 0. 3g (£S:9 

8. 7S*%) !lhJH>llg, tfUU^>0. 7 6gift0. 6 9g§Mfcf> 5 0 

Mfi%7a:— ;]/T-tr bTil/^t: ^<Dy^)\m^x.^^mi 9. 9 g £ h;Kn>2 0 g 

5 ^mm* \hu 5 5 °ct- 6 mmwtTmrvtc* mwstc 1 utp B i#®gt ^u^jc^^p^s 

U «®^7jcl 0 gTT2HI», #StU JfcWT?l 0Sa%Mm^hU^7A7j<:Ml 0 gT? 
l[al», ^Ufc^, #Snfe«B^MffiTT«^a-r^>-tfcJ:!3, i«2 9. 2 
g£#fc. i/U^J^;i/^7 7A (^it> : x-^;i/= 1 0 : 1) K«kD«®U MM-rs 
^<htckD> 2, 2-^^-3- [(IE) - 2 -*)1/5;1/- 2-7i-Jl/Xf^Jl/] ~> 
10 ^ n y >^p< 5VI/£r^ tiilM** l 7 . 6 g m% 5 tifeo W«tt> ^Ttife^ 
i UT 2 , 6-^-tert- P - & UV*—)m 5 m g LT*llfc. 

2, 2->?^^-3- [(ie) -2-*)i/5;i/-2-7xn;i/Xrx ;W ->7D7°n;\°> 
#;w*>Hfc* ^KafcfiaS : 9 4 . 8 % 
JR* : 9 9 % 

15 1 H— NMR (2 7 0MHz, CDC1 3 ) 51. 27 (s, 3H), 1. 3 5 (s, 3H), 1. 
94 (d, J = 5. 3Hz, 1H), 2. 35 (dd, J = 5. 3, 10. 2Hz, 1H) ,3. 
67 (s, 3H), 6. 36 (d, J = 10. 2Hz, 1H), 7. 2 0-7. 4 5 (m, 5H), 

9 . 5 7 ( s . 1 H) 

13 C-NMR (67. 8MHz, CDC1 3 ) 5 2 0. 1, 2 2. 4, 3 1. 5, 3 3. 8, 
20 3 7. 3, 5 1. 8, 1 2 8. 1, 1 2 8. 2, 1 2 9. 6, 1 3 2. 0, 1 44. 7, 1 5 
2. 8, 1 7 0. 8, 1 9 2. 4 
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,CHO 




5msk%/u5?v (5 omm%^7k£h) o. 9 igtw>i 1 gi«s& 

2-^^-3- [(IE) - 2 -^3^- 2 - 7x-JkXr-JW y^n^DA^JP 
tf^flbWM. 93g <MJ^9 4. 8%) £il[^L 15 0°CST#MU |«Kl?3. 5B# 

«^4. 4 3g£#fc„ ^'J^^k^A (a^> : X-rJP/4 0 : 1) te«k0» 
Str&££:fc«fctK 2, 2-^^-3- (2-^oi-;px5 : --;i/) y^n^DA^M 

^;i/^t?^ft^ 3 . 5 7 g 

2, 2-^;WI/-3- (2-y^-^X^— )V) ^$U7°unyts)V-#>WL^)V(DMM: 
9 8. 4% 

1R* : 8 4%, — SSS^-OZ/Eit : 8 1/19 

X H-NMR (2 7 0MHz, CDC 1 3 ) 6 1. 2 1 (s, 3H), 1.3 2 (s, 3H), 1. 
56 (d, J = 5. 3Hz, 1H), 2. 3 9-2. 44 (m, 1H), 3. 67 (s, 3H), 
5. 41 (dd, J = 8. 6, 11. 6Hz, 1H), 6. 53 (dd, J = l. 3, 11. 
6Hz, 1H), 7. 19-7. 3 7 (m, 5H) 

13 C-NMR (6 7. 8MHz, CDC1 3 ) 5 2 0. 1, 2 2. 1, 2 9. 5, 3 3. 0, 
3 5. 6, 5 1. 5, 1 2 6. 9, 1 2 8. 2, 1 2 8. 5, 1 2 8. 7, 1 3 1. 6, 1 3 
7. 0, 17 2. 2 




2, 2 - ^f^- 3 -*;^;i/-yi/n7 r DAy*M>S^5 1 ;i'2 0. 0g (a*:9 
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8. omm%) fchJPx>2 0g. h°nU^>0. 8 9g§Mfcf, ^U/^~- )VS. Og 

t b)ix.y 2 4 g on-sfflmpm. 6 o tr? 6 pm^traarLfc. « i mmumm, 
^7jc^2 ogTiw, fmvit&* #e»tifc^rae^M)ETT«i^iau 2, 2- 

3 - [(ie) - 2 -7K;P5;i/- 1 -yu^-Miy^uy°u;^yti)V^>m^)V 

^t^m^ 25. 1 g ^#^o 

2, 2-5^5^-3- [(IE) -2-*;i/5;^-i-^°n^-;i/]^nynA°>^;i/7^> 
9 1. 5M% 

JR* : 9 3 % 
«M 1 7 

2, 2-5>^^;i/-3-7jN;i/5;i/-^n^°DA°>^;i/^>^^;p©h;j/x>M 7. 
Og (#fi: 6 5. 7Sa%) f!hJPX>7g, tf^U^^O. 7 8 g&JcOW^ 0. 5 1 
g ^ip^.7cf^ ^d/n°^— 5 . 5gi h;i/x> 3 1 g ©fl^$i£i*ijfi4 0 W 5 B3|H»*w- 

xsnFLfco raiafln? 1 mmomm, ^vr^m^mu mwm&& 1 0 g T2 0« 
ftm^fcmz., n^nrzMmm^MsrfTnmmmu 2, 2-^^-3- [(ie) - 

2 1 -7°n^-;Hyi7 D7°n/\'>*;^>t^^mjft)Kti9 . 2 g^# 

2, 2-S>>Wl/-3- [(IE) - 2 -*;RJV- 1 - 7°n^-JV]>/i7D7 0 nA'>*M> 
W.^)V(D^m : 5 7. 9fifi% 
: 9 2 % 

8 

2, 2-^^;i/-3-xfN;i/5;P-^n^°P/\ 0 >*;i/^>^^;i/(Dh;i/x>^ 5. 
4g (£S: 6 5. 7«fi%) fch;ix>4g, n-7^|/75>0. 3 2g£;J;Ul1^0. 
2 7 g ^J0^7c^ 7°DAt- )V 3 . 9gi h;iX> 3 9 g (DM&mm&ftU 4 0 °CT- 8 B# 

p^HTOWFbfco ihimt i wfiE &)%vfc7k&mm£u #mm*7ki o g T2 
^b7tm^ #5ti&«^«ETt«im 2, 2-^^^;p-3- [(i 

E) - 2 -5^;P5;i/- l -yn^x;i<]^^pyn/\°>^;i/^>^p<^;i/^t?^%6. i 
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2, 2-^^Jl-3- [(IE) -2-*)^)V-l-7°u^-)VYs?U-7nn>t})\ / ^> 
&*=?)UDfSfk : 5 7. 8MS% 
W : 7 9 % 

HSBM 1 9 

2, 2 -vp<^;i/- 3 -^;^;i/-^nyD/\°>^;^>^^;i/©->i7n^it>M 
5 1. Og 3 4. 111%) fcfc!nU$>>l. 6g> ft&l. 2g$Mm 

/N°^— ;i/9 . 7gi^ D^iJ-> 1 7 g©ig^»Jft*F^a4 0 < CT! t 4l^|ffl^^TWfLfc. 

nw^im^mm^ kl^iku *ms**9gT3ni^ a*u ^ 

«»U 2, 2-^^-3- [(IE) - 2 -t£)V^)V- 1-7U^- Ml/2 U?U 

n >t})v^ ^v&^tsmm 23. 5 g ^#fe 0 

2, 2-^^;i/-3- [(IE) -2-^;i/^;i/-i-yn^-;w->/7pynA°>*;^> 

: 8 4 . 5 mm% 

: 91% 

«M2 0 

2, 2-^^;i/-3-^;i/5;p-->^nynA°>^;i/7^>^5 : -;i / (D^:y^nD^>if> 
l§M80. Og (M: 2 5. 911%) ^fc°nU^>l. 9g, SSl. 4g^P^.fe^ 
^°n/^— ;n i. 5 g^y^nn^>-if>2 l g©S^*W4 ot:TMfi#|iaWT 

?STbfco iwiMjt-e i mmmm^ &j&i>rz&&jm&kv. mwm** io g T3 mm. 
^v^t-2 omm%imt-rhvvA7kmmi o g-ei®», #sn^# 

«S£MffiTTil$MlU 2, 2-^^-3- [(IE) 

-;W>/7 nyn/\°>^;^>^^^;P^tyW^2 8 . 3 g 

2, 2-5>^^;i/-3- [(IE) -2-4N;P5^-l-y°n^-;w~>/7n^Dn>^;^> 

^^^;i/©^a : 8 8. oas% 

JR* : 9 6 % 
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mmm2 1 

2, 2 -V^)V- 3 - 4N;i/5;i/-->^nynA°>^;^>^^;i/2 l . 0g (^M:9 
8. 0M%) ^T-khnhU;P4 2g, tfn>J^>l. 9g*5«fctfBl&l. 4g$Mfci, 
^n/\^-;n l . 5 g iT-fe hx h \))V2 1 g©M^M£l*!M4 0^T4B#Pm^HTOitT 
5 L^co 1 B#Pifl#MtJt> Tir hx h U il^MEETTMU h)VX.y 2 1 0 g £fiP;L 

zKl 0 gT3|SI», £«tU ^Vi-T2 0Ma%^m^-hU^A7j<:«l 0 gTrl[SI?», # 
$£b&^ #Sn^«jS*MflETTSJg«MiiU 2, 2->>^^;i/-3- [(IE) - 

2 1 -yD^-Jl/]^^D^n/^>AM>i^fj^t«#l 2 7. 1 g 

10 2, 2-^^;i/-3- [(IE) - 2 -*J^J1/- 1 - ^n^-^y^nynA^M^ 
^^JKD^i: 7 6. 7 WAX 
HJtm : 8 0 % 

mmm2 2 

15 2, 2--J^)V-^-^)V^)V-iy^U^fu/^ytl)V^>m^)V2 1. Og (tl: 9 
8. 011%) fc^^y-;i/4 2 g, b°au>?>i. 9g&£»g!i. 4g»m ^ 
nt/\°^— ;H 1 . 5 g ?J-)12 1 g©g^»rtM4 0 < CT?4B#P^HtT?STb7Co 

|3jMTiBf^Mm> ^ ^ y -;i/£MEET-?MU b;i/x>2 1 o g£*p;L zki o gt 

20 #5nfcflI$ifiETTSS?0l»l> 2, 2-^^;i/-3- [(IE) -2-^5 

;p- 1 -^n^-;Hy^D7"D/\°>*j^>i^?J^£f»2 4. 7 g£#7c„ 

2, 2-i^WP-3- [(IE) -2-4N;i/5;i/-i-yn^-;i/]~>7 7 nyDA o >^;i/^> 

^)V<D^Wl : 74. 6 Sfi% 
JK<s : 7 1 % 

25 

mmM2 3 

2, 2-^y^;i/-3-^;i/5;i/-$/i7 D yn/\°>^;i/#>^^;i/Oh;i/x>^ 6. 

5 g (^-S: 6 5. 7SM%) i:hJH>4g, t°DU^>0. 3 6 g&Jct^i^lEO. 6 

3 g^jjP^lfc^ yn/\°^-— JP2. 6gth;i^X>2 0g©?g-a-M^^4 0 o C-Zr6H#p H 1^ 
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ttTsrFbfc. mmstv i vstiifflasb, &j&\sfcfc&WLVf&g, mmm&k 2o g T2 mm&, 

ii^METTiillb, 2, 2-^^;i/-3- [(IE) -2-^5J!/-l-7°n^ 
5 2, 2-^^-3- [(IE) -2-*;^;V-l-yn^-;W^n7 0 DA 0 >^;p^> 

t^f;KDM: 8 2. Ofi*% 
lUm : 9 4% 



io 2, 2-^^-3 -*;i/5;i/->'^n^nA°>^;i/#>^^;KDh;i/x>^ 21. 

lg (tl:4 0. 511%) ir0t:{CT^^7— ;i/2 6 g, 2 8li%tb'J^f7- 

— ;i/^6. 4g*ftlAfc^ ^n/N°^— ;i/6. 4g^y- ;i/6 go^I-a-^S: 
F*JM5°CT:6. 5Bmwr»Tb;fc. IWT?il$|iqftfll& 101I%M6. 6g, 7K 

8 9g§Mfc 0 h;i/x>2 0g7?3nittmu n^nrcmrnm^m^-^m^mu 2, 

15 2 — SWVl'- 3 - [(IE) -2-fc)V^)V-l-7u^-)\,Ys2u7uK>$))Vi$>m* 

7-)v&$&mk® 12. 4 g ^#fcc 

2, 2->^Wl/-3- [(IE) -2-^;i/5;i/-i-7 0 n^-;i/]>-^nypA°>^;i/^> 
^^Ott: 5 5. 9Mfi% 
JRafS : 65% 

20 

d-7)^-)W s/^n^D/i>M^HIWIM}«r§i:i^Tt§„ 
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St jfc (D ft g 



5£ (1) : 



R'0 2 C 




CH=C(CHO)R 2 



(1) 



(2) : 



io Gcfrk r 1 *sj:^r 2 rau w^nj^ti^— oa«*s3fr.) 

2. 5£ ( i ) T^sns ( 2 - tfyi'S 1 - yyvr^M n y n/\° Mfr8W\ a; ( 3 ) : 




CH=CHR 2 



(2) 




CHO 



(3) 



(5£f , R 1 «f*5f<^ 1 tCWBttCD Y) . ) 



TS$ti5*;P5;^>^ nyDA 0 >^f)ije (4) : 




CHO 



(4) 



20 (;£ck R 2 tefjt^ 1 fcJBfcO 0 „ ) 
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3 . r 1 as, mm\k, i> < \tm^cDmmm. i - 1 o ©tjwh, ^asst 7-8 

7)V^—)V^td,tmm 3-5 CD7;i4^ 
7 y JfiK^ 7ir:M% U < 1 — 3 OT )Vn**s3ET*m&£*teWBtik> tt®§& 

10 ? ymm^s 7x^jnfe b < i~3 ©Tii^n^^Tiiiftstufcflaafe 3 - 5 © 

fc^ssifc: 3-5 ©T;^-;k*i?ab^»^JS 1 2 idESt©»MD&fc 

4 . r ^mmv&fimm 1-4 ©y; wva£T?**iftR« 3 iztmowmjjmo 

5. 5$ (3) : 

15 

r 1 o 2 c,cho 

20 T^$ti§*Jl'5 Jk>^ n7°D/\°Mb^fti, 5£ (4) : 



R 2/ XHO (4) 
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R'0 2 C 




CH=C(CHO)R 2 



(1) 



5 6 . &£#S 1 ft 2 JRT 5 >te&*rC**lt#>g 5 fcBBffcBagSfc 
8 . ^#;i/tf;>ire&3i»» 7 f~fBiffi©«Mfe 

10. w a«v is«, u < fcj88**©#asgfc i~io 

10 M*m7~8CD^B^©T^;W^> 

r 2 #*\ fflBft feKtiiWiti-?©/;^;* ^»3~ sot- 

is 3-5 ©7;Wf — 

7y*S?, ^rn-;i/Xt)b<«^»i~3©T;i/n^i/ST«$nfcii:#m 

feb<«^©^»l~7CDT;Wl/*, 
7 y SWEEP, 7i-J«fe b < te^ijtgfc 1-3 ©7;k3^>*T?g^$nfc^i&; 3 - 5 © 

y;i^r-;k Sfctt^yJWR?, y^^;PS ; feb<tt^»:i~3<z)7';H3^>'^«^$ti 

20 fcj^Sti&: 3-5 ©7; Wrry l«T?» Sfjt^S 5 fc B5m©»it7jfc 

11. R 1 ti*&fflR<DB9m. 1-4 07MJI*?i65ffi*>S 1 0 ^IBtt©®fc&& 
1 2. 5£ (1) : 




CH=C(CHO)R 2 



(1) 
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■7 y i~3 o7;wiA mmw. i~3 ©7;^^->»feJ;«W: 2 - 3 

7 — 8 077j^;H^U, 

r 2 ^\ #i»t£> feL<«m^©^ici~7©T;WV»feJ;«*^:3~ 

5 <D7)V>r~)V% b < U7)l*-)m, 



^ fel<l»lil«:l'v707m 

7 y SWR^, 7 b < mtmk 1 ~ 3 07JV3^ySl!iI$n/:» 3 - 5 <D 

7)Vtr-)\>. mrcUy^mm^ 7x-;«feb<«^*^:i~3(DT;i^n^>*TB^$n 

&#a*f& 3-5 ©r;Wrrjv«-c»*afcftgi 1 2 fcg3K<z>fb^. 

14. r iimmjtvB&RBt 1-4 or;wi«T&*fs*« 1 s \mm.<Di\&m a 
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